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Freventive MainteRs e, Key to 

Good InhalatioryMerapy, Fred Head 


Editorial! 


“Just What the Doctor Ordered” 


T HE MATTER of ordering inhalation therapy for patients is becom- 
ing, like the therapy techniques themselves, increasingly complex. 
It used to be that if a doctor wrote, “Place a patient in an oxygen tent,” 


no one thought anything amiss with the order; but nowadays most compe- 


tent therapists would wish for more specific hens. 


One of the harrassing questions many of us hear is, “What's the liter 


flow?” regarding a mask or some other piece of equipment. “How much 
detergent do we put in?” is another one. Always one standard value is 


wanted to cover all cases using mask or aerosol or whatever sort of 


therapy is involved. 

Unfortunately, this is not all the physician’s fault. It is bred by two 
things: (1) tables in texts which are intended only as tentative guides 
to concentrations obtainable with certain gas flows in certain equipment, 
and (2) labels put on equipment by well meaning manufacturers who 
test the equipment under optimum conditions — which do not always 
obtain in actual usage. 

We must try to bring our doctors and nurses to the renliniioss that no 
set flow rate can or should be adhered to, but rather a definite concentra- 
tion should be prescribed for each individual patient, and whatever flow 
is necessary to reach and maintain it is the one to use. 

Masks are a special case, in that, besides concentration considerations, 
one must keep the bag nearly inflated, and if this requires 15 liters per 
minute at one time and only 5 at another, so be it. With masks, no set 
flow rate can be named and the patient left with that setting. His demands 
may change, either way, necessitating compensatory adjustments in rate 
of oxygen flow. This is also the case with patients using tracheotomy ap- 
pliances, which are often practically closed systems too. Since the patient's 
chief source of inspired air is usually the mask fitted over his face or 
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tracheostomy, these patients need very close supervision to follow and 
meet their changing needs, if the inhalation therapy is to be really effective. 


“Fifty percent oxygen via tent” cannot truly mean any particular liter 
flow rate either, even though various authors suggest tentative figures 
which, under ideal conditions, might be expected to accomplish given 
concentrations. Doctors, nurses, and others often grasp these figures like 
drowning men clutching at straws, and hold them inviolate even in the 
_ face of analyses that show a tent is not giving such and such a concentra- 
tion at a certain liter flow of oxygen. 

We must enlighten them that there are, after all, no two tents that are 
' just alike — not even two of the same model — and that to attain the 50% 
concentration prescribed may require 16 liters per minute in one and only 
12 in the other. This is, of course, due not only to individual differences in 
tents, but also to unavoidable and only partially controllable variations in 
patient-tent situations. Hence, the best tent in the house, which will give 
concentrations up to 70% or moré with some patients at, say, 12 or 14 
liters per minute, may only give 45% with other patients (with same 
oxygen input), owing to poorly tucked-in canopy or other sloppinesses in 
technique which cannot always be eradicated. 

This situation, it follows logically, is one of the big arguments in favor 
of concentration analyses periodically — so that if prescribed concentra- 

ions are not being maintained at a given flow, the rate can be increased 
ntil they are. (It should not be overlooked, however, that often the 

ncentration can be raised by opi leaks and faulty zipper closures, 
nd tucking properly. ) 

It also clearly calls for better liaison with our doctors in which we must 
(1) assure them of our eagerness to see that their patients get the therapy 
really intended for them, and (2) tactfully advise the doctors that, in 
order to do this, we must have more detailed and specific orders from them. 


—J. F. W. 


_ Representation 


ad IT SEEMS to you that any one person or group is mentioned or rep- 
resented quite often (or too often) in the journal, bear in mind that we 
cannot print your news or views unless we have them! We are trying to 
be as representative as we can, within the limits of the material which 
comes to us for consideration; but naturally, the more active areas where 
things are really happening are the ones that send us the most material — 
and probably these are of interest to most of our readers — especially, they 
should be stimulating to members in areas where there isn’t much going on 
in the way of starting up new ventures, reorganizing, expanding, teaching, 
etc. If there are significant developments in your hospital or area, or if 
vou disagree with any views presented anywhere in the journal, won't you 
please let us know? We have no way of finding out these things unless 
you tell us! 
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LL animals in order to continue 
their metabolic processes must 
burn foods to produce energy. The 
chemical reactions involved in this 
fuel consumption require oxygen 


Respiration Physiology 
Apparatus 
Mechanics 
Pressure Changes 


most cell and CO: away from it. 
This, then, is the real essence of 
respiration, and not merely getting 
air into and out of the lungs. Never- 
theless, this first step is sufficiently 


and ordinarily 
produce carbon 
dioxide as a waste 
product. We are 
all faced, there- 
fore, with the 
necessities of oxy- 
gen acquisition 
and CO: disposal. 
For the ameba, 
this poses no par- 
ticular problem, 
as he does every- 
thing in his one 


cell, and the oxy- 


gen diffuses in 


and CO: out 
through his cell 
wall into the sur- 
rounding medium 


with no difficulty. 


We plan to have an article on basic 
respiratory Physiology in each quar- 
terly issue of Inhalation Therapy in 
1957. The four aspects to be. consid- 
ered will be: 


I. Apparatus, Pres- 
sure Changes 
II. Lung Volumes, Respired Gases, 
Diffusion Gradients 
III. Nervous and Chemical Control 
_ of Respiration 
IV. Transport of Oxygen by the 
Blood 
The material presented can be found 
considerably amplified in the refer- 
ences listed at the end of each article. 
This subject, like most branches of 
physiology, can be made as simple or 
as complex as one chooses. We hope 
that therapist readers will not find 
these presentations to be at either 
extreme. —Ed. 


involved to be. 
subject to a num- 
ber of disorders, 
and is therefore a 
matter of interest 
to the inhalation . 
therapist. 

The physical 
apparatus avail- 
able for the task 
of getting oxygen 
to the blood- 
stream and CO: 
away from it con- 
sists of the oro- 


nasal airway, tra- 
chea, bronchi and 


further subdivi- 
sions of the lungs; 
the ribs and the 
intercostal mus- 


However, as we pass from the 
one-celled to the multi-cellular and 
multi-system organisms, more and 
more of the cells get farther and 
farther away from the outside sur- 
faces where the interchange can 
take place so readily. Consequently 
there have been developed the 
elaborate respiratory and circula- 
tory systems of the human, which 


enable us to get O: to the inner- 


cles between them; the diaphragm | 
and the abdominal muscles. 

A little detail about some of these - 
structures is in order. (See Fig. 1.) 
The largest tubes, the trachea and 
primary bronchi, have cartilage 
rings which serve to keep them 
open. The. secondary (smaller) 
bronchi have irregular cartilaginous 
plates, and the next smaller sub- 
division, the bronchioles (tubes 
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| Fig. 1. Gross Structures of the Thorax 


down to about 1 millimeter diame- 
ter) have almost’ none, being 
formed mostly of smooth muscle 
and connective tissue fibers. All of 
_ these tubes are lined by cells which 
either secrete mucus or have little 
hairlike projections called cilia. 


Dust and other impurities in the 


air get stuck in the mucus, and the 
cilia, which are constantly beating, 
gradually waft the foreign materials 
and mucus up to the pharynx where 


they are swallowed. 


Beyond the bronchioles are the 
- respiratory bronchioles (Fig. 2) 


(diameter about 0.5 mm), which 
are lined simply with flat thin cells 
without cilia. These lead into the 
alveolar ducts, from which branch 
off the alveoli or terminal air sacs 


of the lungs. The alveoli are ex- 


tremely thin-walled spaces which 
have a total surface area (both 
lungs) of about 100 square meters. 
They are surrounded by millions of 
capillaries from the branches of the 


pulmonary arteries, and the gas ex- 
change between blood and outside 
air occurs across the alveolar and 
capillary walls. 

The mechanism by which the air 
is moved from outside down into 
the alveoli functions on the basis 
of pressure changes developed by 
the respiratory musculature. It is 
well to consider here the structure 
of the chest. See Figure 1. This is a 
representation of the chest showing 
the ribs and the muscles between 
them on the left, and the branching 


_ of the trachea into the left bronchus 


and bronchioles on the right. At the 
bottom is the diaphragm, the large 
dome-shaped muscle that divides 
the torso into thoracic and abdomi- 
nal cavities. When the diaphragm 
is at rest, it is curved upwards as 
shown here. During inspiration, 


however, it shortens and therefore 


flattens down the top of its arch. 
This materially increases the verti- 
cal dimension of the chest cavity. 
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Fig. 2. Greatly Enlarged View of Ter- 
minal Respiratory Passages 


It will be noted that there are 
two sets of muscles between the 


ribs—the external and the internal — 


intercostals, and that their fibers 
run at oblique angles to the ribs 
and practically at right angles to 


_ each other. When the outer set con- 
tracts (shortens ), the ribs are lifted 


upwards and outwards; when the 
inner ones contract, the ribs are 
pulled downwards and inwards. It 
can be seen from Fig. 3 that when 
the external intercostals are short- 
ened during inspiration, the front- 
to-back dimension of the thorax is 
increased. As a matter of fact, the 
side-to-side dimension is also in- 


creased, owing to the curved shape ~ 


of the ribs. Hence, on inspiration, 
the result of the contraction of the 
various muscles is to increase the 
size of the thoracic cavity in all 
dimensions, thus creating a greater 
volume. 

Let us now examine what is hap- 
pening inside the chest. Fig. 4 is a 
schema to represent the relation- 
ships between certain structures of 
the thorax. The heavy outside line 
suggests the chest wall (ribs and 


muscles). Just inside the wall isa 


called the parietal 


_ pleura, and inside that is another 


known as the visceral pleura. They 
are indicated here by dotted lines, 
and are separated by a potential 
space whose size is deliberately ex- 
aggerated to make it more easily — 
visible. The space is called the in-- 
trapleural space and is normally ex- 
tremely minute and is filled with 
fluid. 

Notice that, whereas the lungs 
communicate with the outside via 
the trachea, the chest cavity itself 
does not. There is no opening of 
the chest cavity either to the inside 
or the outside. Each lung is en- 
closed (except where it emerges 
into its bronchus) in a pleural sac, 
which is made up of these two 
layers, the parietal and_ visceral 
pleuras. In pleurisy it is these mem- 
branes which become inflamed, and 
friction of the irritated parts over 
each other and against the ribs dur- 


ing the respiratory movements is 


what causes the pain. 

The pleuras are mucus mem- 
branes and coated with fluid. The 
parietal one clings to the wall of the 
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A. Position of Sternum at Rest 


B. Ins piratory Position 


Fig. 3. Diagram illustrating dimen- 
sional changes of Thorax occa- 
sioned by movements of the ribs. 
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chest and the visceral one clings to 
the outer surface of the lung, but 
they also tend to stick to one an- 
other because of a very slight nega- 
tive pressure in the intrapleural 
space between them. When the 
lung tends to collapse on expiration, 
it pulls inwards away from the 
chest wall, pulling the visceral 
pleura along with it. But the vis- 
ceral pleura is held to the parietal 
pleura by the negative intrapleural 
pressure, and the parietal pleura is 
held to the ribs by a similar partial 
vacuum between it and the chest 
wall. 


ing to pull out the plunger of a wet 
syringe when one has the finger 
over the needle end of the barrel. 
The space between the plunger and 
the barrel is airtight and has a 
water seal, just like the intrapleural 
space. The barrel and the plunger 
would -correspond to the two 
pleuras. The harder one pulls to try 
to separate them, the greater the 
negative pressure developed _be- 
tween them and consequently the 
harder it is to separate them. It is 
this negative intrapleural pressure 
which keeps the lungs always par- 
tially inflated and prevents their 
complete collapse.. 


Negative Pressure 


As the thorax increases its volume 
on inspiration by the muscular ac- 
tivity already discussed, the pres- 
sure inside the chest cavity be- 
comes more and more. negative. 
This is because it is an air-tight 
cavity and we are moving out its 


This can be compared with try- 


walls to make its volume larger. But — 


since no more air can go in, the 
partial vacuum (negative) already 
present is increased. This makes the 
pleuras follow the chest wall, and 
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Fig. 4. Schema to illustrate, parietal 
and visceral pleurag and their 
relationships to other thoracic 
organs. P denotes the intra- 
pleural space; T, the trachea; 
M, the mediastinum (partition 
between halves of the thorax); 
R.L. and L.L., the right and left 
lungs.—From Howell, 14th ed., 
p. 648. 


since the lung is a very elastic struc- 
ture, it willingly goes along with 
them, and its own volume is there- 
by increased. This creates a similar 
negative pressure within the lungs, 
but since they are open to the out- 
side, air immediately rushes in to 
equalize this with the atmospheric 
pressure outside. 

When we exhale, the ribs and 
diaphragm return to their rest posi- 
tions, decreasing the dimensions of 
the thorax markedly. The elastic 
tissue of the lungs lets them become 


smaller, and part of their contained 


air is expelled. The continuing neg- 
ative intrapleural pressure, how- 
ever, prevents the lung from col- 
lapsing altogether. This pressure is 
very important, as can readily be 
appreciated in the event of an acci- 
dent such as a gunshot or stab 
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wound of the chest, where air 
enters the intrapleural space and 
equalizes its pressure with the out- 
side air.. Now the elastic force of 
the lung, which always tries to 
shrink the lung to its smallest size, 
is no longer opposed by the nega- 
tive intrapleural pressure, and the 


lung collapses. The condition is- 


known as Pneumothorax, and can 
also arise where the perforation 
occurs from within, caused by 
disease or growths. | 

The exhalation we have just dis- 


cussed is the normal quiet sort we 


use under ordinary rest conditions. 
It is a passive process in which the 
diaphragm and external intercostal 
muscles merely relax and return to 
their rest positions. The ribs are 
assisted in this by gravity. The 
elastic recoil of the lungs reduces 
their size as far as the negative 
_ intrapleural pressure will permit. 

Under conditions of exertion or 
excitement, however, it often is de- 
sirable to get the air out of the 
lungs faster, and to get more of 
it out on each expiration (as well 
as to get more in faster on inspira- 
tion). In this circumstance, expira- 
tion becomes an active process in 
which the internal intercostal mus- 
cles contract vigorously. This pulls 
ribs downwards and inwards faster 
and farther than usual. Simultan- 
eously the muscles of the abdomi- 
nal wall contract and this forces the 
stomach and _ intestines upwards 
against the under surface of the 
diaphragm. This moves it upwards 
farther and faster than its own mere 
relaxation would. The result of 
these two mechanisms is the faster 
and more complete emptying of the 
lungs. 


In summary, the chest cavity is - 


an airtight chamber, in which are 


situated the lungs which communi- 
cate with the outside air via the 
trachea and its branching airways. 
The elastic nature of the lung tissue 
makes it tend always to collapse. 
This tendency is opposed by the 
negative pressure in the _ intra- 
pleural space. During inspiration, 
the chest volume is increased, cre- 
ating a negative pressure in the 
lungs. Air then enters because at- 
mospheric pressure is higher than 
that in lungs. On expiration (either © 
passive or active ) the volume of the 
thorax decreases, the lungs’ elastic- 
ity reduces their size, creating a 
momentary positive pressure on the 
contained air, part of which then 
moves out to the relatively lower 
atmospheric pressure outside. 

The air movements in and out of 
the lungs are thus seen to be due 
to changes in the pressure relation- 
ships between the thorax and’ the 
outside air. These changes are 
brought about by volume changes 
of the thorax, which in turn are 


effected by action of the respiratory 


muscles on the rib cage. 
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Establishment and Operation ol 
Inhalation Therapy Sales & Rental Services 


By Max E. GLassER 
Professional Oxygen Service 


|‘ ORDER to classify the interests 

and fields of operation in Inhala- 
tion Therapy, the American Asso- 
ciation of Inhalation Therapists has 
properly differentiated between Ac- 
tive and Associate members. The 
_ Active members include those di- 
rectly concerned in the application 
of therapy; associate members are 
those concerned with the commer- 
cial phases—chiefly, the manufac- 
ture and distribution of supplies 
and equipment. In any attempt at 
classification, there is always a hy- 
brid group that overlaps the func- 
tions of others, and in this case 
the hybrid group is sales and rental 
agencies. 

Even within this latter group 
there are many different modes of 
activity. Some serve essentially as 
sales agencies; others as a continu- 
ation of the inhalation therapist's 
activities at the patient's home; still 
others serve in carrying out such 
functions in smaller hospitals and 
institutions not having their own 
departments; and others combine 
all the above functions. In this ar- 
ticle, the author, who is connected 


- with Professional Oxygen Service 


of Miami, Florida, will attempt to 
state briefly the manner of opera- 
tion there, and.to show how funda- 
mentally this concerns the practices 
and procedures and advancement 
of Inhalation Therapy. 

Late in 1946, when Professional 
Oxygen Service first started in busi- 
ness in the Miami area, the field of 


Inhalation Therapy there was con- 


siderably undeveloped. Only one 


of the hospitals was able to boast 
an Oxygen Therapy department— 
and in this as well as in all other 
hospitals there, the equipment and 


practices left much to be desired. 


In many cases, hospitals, adminis- 
trators, and doctors with patients 
to be treated at home, considered 
oxygen therapy as a necessary evil. 
With the lack of trained and in- 
terested personnel and adequate 
equipment, such therapy was con- 
fined to those cases where it just 


| ‘had to be used. 


The immediate problem was two- 
fold. First, to get the doctors fa- 
miliar with the most advanced 


procedures and equipment, its 


availability, and assurance that the 


patient could be cared for properly. 
This was accomplished, and con- 


tinues to be effected by persistent 
personal contact with doctors, by 
judicious use of all educational 


aids, and by honest evaluation of — 


conflicting claims for various types 
of equipment. As the medical men 


became assured of the fact that this 


move was permanent, they were 
encouraged to order therapy and 
equipment for their patients. 


Hospital Administrators 


The second phase concerned 
careful explanation of the situation 
to hospital administrators. With 
constant application and sincerity 
we proved our desire to consider 
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the best interests of the institution. 


Despite administrators’ initial reluc- 
tance to have our men assigned 
to care for the inhalation therapy 
equipment, we showed time and 
again the many advantages of such 
a move. In order to overcome the 


objections of putting additional | 
stress on the hospitals’ budgetary 


requirements, we worked out an 
equitable rental arrangement 
whereby the doctor could always 
get whatever equipment he needed, 
and the institution—with no capital 


outlay—could always have available | 


the latest devices, properly func- 
tioning, and secure such services 
at a rate permitting them to gain 
a return on the use of equipment. 

To provide further evidence in 
favor of this ‘procedure, we urged 
the hospitals to keep careful rec- 
ords of the usage and return. 
Whenever these showed that the 
hospital had made several times the 
cost of any equipment, we could 
easily convince them to purchase 


it, and we would take up the sea- 


sonal or short-term heavy demand 
for more units by renting them 


Max Glasser; author of this article, is 
very active in the affairs of the Florida 
- Chapter, AAIT. He is a technician as 
well as a service company operator. 


such. Most of all, we were able to — 
show the administrator that good 
equipment did not cost: it paid. 

As the use of therapy increased, 
the demand for trained technicians 
became more apparent. In our own 
organization, each man is thorough- 


_ly trained, not only in every phase 


of inhalation therapy, but in proper 
handling of patients and clients. 
We find no use for a man, regard- 
less of his ability or other qualifica- 
tions, if he does not sincerely appre- 
ciate the responsibilities and objec- 
tives of good inhalation therapy. 
This same attitude, plus the recog- 
nition by doctors and hospitals of 
our desire and ability, has been 
instrumental in establishing oxygen 


therapy departments in every one 


of our major hospitals. 


Training 


In establishing these depart- 
ments, we have cooperated with 
the administrations in working with 
their men. We spend any needed 
time with each hospital; we explain, 
demonstrate, service, and set up de- 
partmental procedures. Whenever 
new equipment is made available 
to the trade, we secure reprints of 
the notices for doctors and explain 
the modifications. We familiarize 
the technicians with the equipment, 
and assure the administrative and 
nursing staffs that we will be able 


to meet requests. 


Recently, we have been instru- 
mental in formulating an extensive 
set of questions to be used in train- 
ing technicians, with the ultimate 
object of grade classification for 
promotion in the field. Training 


_and education are by far our most 


successful approaches. Wherever 
and whenever anyone or any size 
group of doctors, nurses, techni- 
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cians, aides or any related group 
will listen, we talk Inhalation Ther- 
apy, demonstrate equipment, and 
_ instill confidence in therapy. These 
meetings are arranged at any hour 
of any day, so as to accommodate 
various shifts of hospital em- 
ployees. 

Shortly after attending a meeting 
of the AAIT, we were stimulated to 
found a local organization. The 
Florida Inhalation Therapists Asso- 
ciation resulted from contacting 
every man in the field and uniting 
them into a functional unit. Our 
association is recognized by every 
local hospital; the doctors are ex- 
tremely helpful and cooperative in 
volunteering their services as guest 
speakers; the commercial houses 
have given their wholehearted sup- 


port. | 

- The result of all this-is that In- 
halation Therapy in the Greater 
Miami area has moved ahead, be- 
come recognized, and increased in 
scope and responsibility. It is of 
interest to note that all this devel- 
opment has resulted in our area’s 
being one of the foremost in the 
country in the adoption and prac- 
tice of the most advanced therapy 


Headquarters of Miami’s Professional 
Oxygen Service. 


procedures. With the establishment 
of several pulmonary function labs, 
we should have further opportun- 
ity to learn, and to improve our 
service. | 

The outside man—the rental serv- 
ice representative—is in the best 
position to unite the loose ends of 
a disorganized inhalation therapy 


situation into a cohesive functional 


organization. His interest goes be- 
yond merely initiating the program 
—it is to his benefit to see that it 
grows steadily and becomes ever 


more beneficial to all concerned. 


Association News Briefs 
The Association’s part in the Tri- 
State Hospital Assembly, held in 
Chicago each year in the latter 
part of April and early May, is 
- rapidly taking shape under the 
guidance of Larry Fruik and Bob 
Kruse, both members of the 
Greater Chicago Chapter. Tuesday, 
April 30th, the program will con- 
cern the “how” and “why” of es- 
tablishing an inhalation therapy 
department and on Wednesday, 
May 1, the papers and discussions 


will concern tent therapy. Tues- 
day's program will be handled by 
Administrator Frank Brown and 


_ Therapist Larry Fruik under the 


direction of Dr. E. R. Levine, all of 
Edgewater Hospital in Chicago. 
Wednesday’s program will include 
a report by Dr. Albert Andrews on 
the work at the Inhalation Therapy 
Laboratory at St. Lukes Hospital 


in Chicago as well as talks by other 
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Doctors prominent in the field of 
respiratory physiology. 
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PREVENTIVE MAINTENANCE, 
key to good inhalation therapy 


By Fred. HEAD* 


OST HOSPITALS have in- 
vested several thousands of 
dollars in inhalation therapy equip- 
ment. Proper use of this equipment 
is of paramount importance, but of 
equal importance is the proper 
maintenance of the equipment, so 
that it is ready at all times to per- 
form its life-saving function. 
Industry has long recognized the 
economy of establishing preventive 
maintenance schedules for produc- 
tion machinery and equipment. 
Each of us knows about and uses 
preventive maintenance on our 
automobiles—most of us wash them, 
change the oil and grease them 
regularly. 
Establishing a preventive mainte- 
nance schedule for inhalation ther- 


*Service Mgr., O.E.M. Corp. 


apy equipment will save the de- 
partment money and make it possi- 
ble to give good therapy at all 
times. 

Preventive maintenance is not 
difficult if a routine is established. 
Don't rely upon memory or the 
memory of assistants as a factor in 
the performance of maintenance 
chores. Keep a maintenance record 
book on all major pieces of appara- 
tus, and have the book initialled by 
whoever performs the maintenance 
required each month. 


Tents 


Pictured in Figure 1 is a sug- 
gested maintenance schedule for an 


-oxygen tent. Records that we have 


studied show that the major com- 
plaint on oxygen tents is that they 


EQUIPMENT MAINTENANCE SCHEDULE 


TYPE - OXYGEN TENT : 


SERIAL NUMBER - 11,702 
DATE ACQUIRED - 3/5/55 


MODEL AND MANUFACTURER - QE.M. *50 


JAN MAR] APRIMAY|JUN.| JUL NOv.| DEC. 

4CLEAN CONDENSER COIL SIS 
CHANGE FILTER wav 
2.01L BLOWER MOTOR Y iv 
O-CLEAN EVAPORATION COIL| | Yi “|X 
4 CALIBRATE TEMPERATURE 
|a0. Jao 

1° 

REMARKS: | 
FIGURE 2. 
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Mist ben 


Aerosol Therapy Equipm 


Nebulizers 
Oxygen Tents 
Compressors 


Mist O, Gen equipment is available in 
many interchangeable combinations of 
Nebulizers, Compressors, AerO.Cel Tents, 
Face Masks, flexible tubes and complete 
kits. 


FOR MODERN INHALATIONAL THERAPY - 


Development, design and manufacturing of special 
Respiration Therapy Apparatus. 


WRITE FOR LITERATURE 


Mist 02 Gen Equipment Co. 


2711 Adeline Street, Oakland 7, California 
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run too hot. Oxygen tents may run 
too hot because (1) the condenser 
coil in the compressor compartment 
is covered with lint and dust, (2) 


‘the blower motor is not circulating 
'the air properly because it is not 


running efficiently, due to lack of 
oil, (3) lint has collected on the 
evaporator coils, (4) temperature 


control is out of calibration, and 


(5) loss of Freon refrigerant or a 
faulty compressor. 


Of the five major causes of com- 
plaints on “hot” tents, four of them 
can be avoided with preventive 
maintenance. Setting up a sched- 
ule to perform these tasks each 
month, or as frequently as the man- 
ufacturer recommends reduces de- 
terioration of equipment. 


In addition to a preventive main- 


tenance schedule, repairs that have — 


been. performed on the piece of 
equipment should be recorded. A 
good medical history on a patient 
is an important guide to the doctor, 
and so, too, a good history on 
equipment is a guide in making the 
proper repairs. 

Most manufacturers of equip- 
ment prepare booklets that can be 
used as a guide in making minor 
adjustments and in finding trouble. 
These booklets should be kept 
available and used as a guide in 
setting up preventive maintenance 
schedules. 


Regulators 


Preventive maintenance is im- 
portant on even so-called minor 
equipment like the oxygen ~regu- 
lator, the work-horse of inhalation 
therapy. We become so used to 
the operation of a regulator it is 
easy to forget the difficult job it 


does. A regulator requires atten- 
tion too. Consider its job of con- 
trolling oxygen in cylinders under 
a pressure of 2200 psi, and you 
will treat regulators with more 
respect. Twenty-two hundred 
pounds per square inch pressure is 
a tremendously destructive force 
should it get out of control, and the 
regulator's job is to control ‘this 
force. 


You are well aware that oil and 
grease should not be used on oxy- 
gen regulators, because the oil com- 
ing in contact with oxygen under 
high pressure can ignite. You prob- 
ably learned this important safety 
point the first day you handled — 
oxygen therapy apparatus. 


However, in traveling to many 
hospitals, servicing equipment, only 
a few hospitals can be found which 
follow two important procedures 
with their regulators. First—after 
each case, the regulator flow accu- 
racy should be checked. This is ex- 
tremely important, since the regu- 
lator controls the accuracy of. the 
oxygen flow to the patient; and 
nurses and doctors use the liter 
flow rate as a guide in the treat- 
ment of their patients. The most 
exact way to check the flow accu- 
racy of a regulator is by use of a 
spirometer and a stop-watch. The 
flow is set at a pre-determined rate, 
and the time is recorded in which 
the spirometer rises to the pre- 
scribed volume. If the flow is in- 
correct, the regulator is in need 
of repair. 


Second —a regulator should be 
checked for leaks. A regulator can 
be checked for leaks by attaching 
it to a cylinder, being sure the flow 
adjusting handle is loose, opening 
the cylinder valve fully and then 


IPPB UNITS 


This apparatus provides intermittent 
positive pressure breathing and auto- 
matic intermittent positive pressure 
resuscitation, yet. it responds to the | 
patient’s breathing efforts. Each unit 
can deliver a high aerosol concentra- 
tion to assist breathing without re- 
ducing cardiac output or tiring the 
patient. 


THE RESPIRATOR 


is especially suited for hospital, clini- 
cal, or office use by experienced per- 
sonnel. Simple adjustments provide 
any true monthpiece pressure (nega- 
tive and positive) which registers on 
gauge. Available in cylinder or pipe- 
line models. Optional negative pres- 
sure attachment and oxygen diluter. 


THE DEEP BREATHER. 


is a compact, simplified unit for the 
home patient. Mouthpiece pressure 
Price $199 in continental U.S.A. is set and sealed by technician. ‘vail 
Prices are F.O.B. Madison, Wis., and able in cylinder model, and ‘with 
are subject to change without notice. optional oxygen diluter. 


“Service Is Ohio Chemical’s Most Important Commodity” 


For more detailed information, 
please request Bulletin 4727 a 


Ohio Chemical Pacific Company, Berkeley, Calif. 
Ohio Chemical Canada Ltd., Toronto 2 
Okeo Airco Company International,. New York 17 
Cia. Cubafia de Oxigeno, Havana : 
(All Divisions or Subsidiaries of 


- OHIO CHEMICAL & SURGICAL EQUIPMENT CO. Air Reduction Compeny, Incorpereted)s 
Madison 10, Wisconsin 
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EQUIPMENT LOG FROM: 2/20/56 
SET UP [DATE] PATIENT |ROOH| DOCTOR INSTRUCTIONS [RE TUNED) 
tar Maak 9/201 Je 202) COX, Concentration 3/2! 
andl Jeune 
| £ 1B. 
3/2) 
stand 3/23 
Regulator 
FIGURE 


closing the cylinder valve. If the 
contents gauge on the regulator be- 
gins to fall, there is a leak present 
and the regulator should be taken 
out of service and repaired. 
Repairing regulators is a job for 
an expert. It takes special jigs and 


tools to do the job properly; ex-— 


treme care must be exercised to 
keep any oil or dust out of the in- 
ternal parts of the regulator. Even 
the oil from a man’s hand might 
be deposited on parts coming in 
contact with the high pressure oxy- 
gen and cause a dangerous regu- 
lator blow-out. The most sound 
procedure to follow when tests 
show that the regulator is not work- 
ing properly is to send it back to 
the factory for repairs. The cost 
of repairs is usually modest, and 
well worth the money in safety 
alone. 

Testing procedures on regulators 
and cleaning routines for masks 
and other pieces of equipment 


( 


should be written down and kept 
with the log book. The log book 
should indicate where and when 
equipment was put into use, when 
it was returned, and leave a column 
in which technicians may place 


_ their initials to show that they have 


performed the required cleaning 


_ and testing and have returned it to — 
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ready stock. Figure 2 is a sample 
log book page. Many find use for 
more or less information than 
shown. 


Masks 


Here are a few tips on routine 
handling of the most common 
equipment found in inhalation ther- 
apy departments. An unclean face 
mask can cause considerable irri- 
tation to the patient as well as 
cause infection. When a mask is 
returned from service, all metal 
parts if detachable should be auto- 
claved. All rubber parts should be 


s 


Oxygen Therapy Mask 


It’s a universal mask because it can be used 

four ways: |. Reservoir type mask; 2. Straight 
_ Rebreathing mask, by removing center valve 
cover between bag and face piece; 3. Positive 
Pressure mask, with accessory positive pressure 
valve; 4. Supersaturated oxygen therapy mask, 
with large bore tubing, no bag. 

Fits any size face; imbedded wire inserts 
adapt mask to all facial contours. Has inter- 
-changeable valves, detachable bag, seamless 
reinforcements, exhalation shield for eyeglass 
wearers, stomach tube orifice. And the mask 
can be completely disassembled for sterilizing. 
Write for prices and descriptive literature. 


. NATIONAL CYLINDER GAS 


Above, with accessory positive pressure valve. 


' Below, with large bore tubing, no bag. 


COMPANY 


840 N. Michigan Avenue, Chicago 11, Illinois 


Branches in 56 Cities 


Copyright 1957, National Cylinder Gas Company 
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soaked in hot water and a soap 
solution for at least a half-hour. 


Liquid detergents such as Glim or — 


Joy have been found very satisfac- 
tory for this. Wrap the parts in 


gauze to prevent discoloration. - 


After soaking the rubber parts, boil 
them for five minutes. Rubber parts 
should be allowed to dry at room 
temperature and then swabbed 
with an alcohol solution. Make sure 
that suitable bags or boxes are 
available to keep masks clean. 

*Where latex rubber reservoir 
bags are used, they should be 
dusted lightly with talcum powder 
after cleaning. This dusting helps 
lengthen the life of the rubber, 
and prevents sticking — in 
storage. 

Where masks with sponge rub- 
ber discs are used, they should be 
cleaned from time to time; other- 
wise they accumulate dust and be- 
come clogged. 


Catheters 


Rubber catheters, after each use, 
should be soaked one half hour in 
hot water and a soap solution and 
then boiled for five or ten minutes. 
Catheter holes should be inspected 
to make sure that they are not 
clogged with mucus. They should 


then be dipped in a solution of. 


alcohol and wrapped for storage. 


Humidifiers 


Humidifiers should not be left 
standing with water in them. After 
each use, they should be emptied, 
washed, dried and stored in a clean 
place. Humidifiers should be 
checked for leakage, as the gaskets 
may become worn. This is done by 


running oxygen into the humidifier 
and closing the outlet of the humi- 
difier. Hissing will indicate a leak. 
Where certain chemicals or min- 
eral salts in the tap water are pres- 
ent, clogging of the diffuser pores 
will occur. By using distilled water, 


-or checking with the local water 


company as to the solution that 
will dissolve this deposit, humidifier 
clogging can be prevented. — 


Tent Canopies 


When a canopy is returned, it 
should be washed in a solution of 
soap and water, before it is used 


again. If desired it may be washed 


down with alcohol. A drying rack 
should be available to allow the 
canopies to dry completely at room 
temperature. Canopies should then 
be folded and stored in a clean 
dry place. Before folding, inspect 
the canopy for tears and rips, par- 
ticularly around the zippers and 
hanger tabs. Holes can be repaired 
with Scotch tape and patches can 
be made with vinyl plastic saved 
from old canopies and vinyl ce- 
ment. Don't get into the habit of 


_ rolling the canopy up into a ball 


and shoving it onto a shelf. Cano- 
pies are inexpensive, but proper 
care will prolong their life. It is 
not unusual when five-mil vinyl 
canopies are used and cared for 


‘properly to have them last for two 


years or more. 
Complex Equipment 


Inhalation Therapy departments, 
as they grow, will get more and 
more equipment. A hospital that 
does not already have intermittent 
positive pressure breathing appara- 
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A COMPLETE LINE OF 
ARTIFICIAL RESPIRATION 
AND INHALATIONAL THERAPY 
EQUIPMENT FOR MODERN 
TREATMENT TECHNIQUES 


M-S‘A DEMAND 
PNEOPHORE 


= This versatile instrument 
combines automatic inter- 
mittent positive pressure, 
and flow without pressure, 
when desired. Ideal for treat- 
ment of apnea and other 
respiratory emergencies. 
Write for details. 


M: A PULMONARY 
VENTILATOR 


Effective intermittent posi- 
tive pressure application of 
aerosols such as broncho- 
dilators and bacterio-static 
agents. Provides complete 
_ respiratory tract distribu- 
tion. Write for details. 


OXYGEN THERAPY UNIT 


Supplies oxygen 
on inspiratory 
demand to 
patients 
with vol- 
untary res- 
piration. 
Fits any 
oxygen cyl- 
inder or piped 
system. Write for 
details. 


—OPTIONAL EQUIPMENT 


ee Used with the Pulmonary 

We Ventilator, depression of 
push button initiates flow 
and consequent pressure 
builds u up, insufflating patient’s lungs to pre- 
set pressure—then automatically cycles for 
expiration. Artificial respiration is thus pro- 
vided. With other units, push button initiates 
flow from demand valve, and can be locked 
to provide constant flow rate. 


M:S‘A PNEOLATOR 


Self-contained automatic arti- 
ficial respiration device that 
supplies oxygen under inter- 
mittent positive pressure to 


completely automatic and safe. 
Lungs are inflated to prede- 


victims of apnea. Operation is 


termined pressure. Cut-off per- 
mits exhalation by natural 
recoil of chest and diaphragm. 
Facepieces for adults and 


children. Unit is protected by 


rugged carrying case. Write 
for details. 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pa. 


At your service—84 Branch Offices in the 
United States and Canada 
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tus, or apparatus to provide exsuf- 
flation with negative pressure, will 
have them soon. Even more com- 
plicated devices and machines for 


inhalation therapy are now being 


developed in research hospitals 
throughout the country. These ma- 
chines that are now in research 
will become standard equipment 
in inhalation therapy departments 
within a few more years time. A 
proper routine preventive mainte- 
nance program for inhalation ther- 
apy equipment is necessary now, 
and will be even more necessary 


Know Your Directors 


James F. Whitacre, at right, Editor of 
Inhalation Therapy, was elected a Director 
at the last Annual Meeting of the American 
Association of Inhalation Therapists to serve 
for one year. He is in charge of the Inha- 
lation Therapy Department at Strong Memo- 
rial Hospital at the University of Rochester, 
Rochester, New York. A newly elected Direc- 
tor, who will serve a three year term, is 
James Sharkey. He is Senior Gas Therapy 
Technician, Department of Oxygen Therapy 
at Queen Mary’s Veterans Hospital in Mon- 
treal, Quebec. Larry Fruik is Treasurer of 
AAIT and has recently been elected Presi- 
dent of the Illinois Chapter. He is in charge 
of the Inhalation Therapy Department at 


Edgewater Hospital in Chicago. 


Left: 


Larry Fruik 


Right: 
James Sharkey 


as more complicated machines are 
acquired. 

The manufacturers’ instruction 
booklets should be the guide in 
setting up maintenance schedules. 
Keep them in a safe handy place, 
and if one is not on hand for a 
particular piece of equipment, 
write to the manufacturer and get 
one. Apparatus in top working 
condition will save much time and 
trouble, as well as money; and 
the dividends repaid in superior 
performance will make preventive 
maintenance well worth the effort. 
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TROUBLED BY EQUIPMENT 
OUT OF SERVICE? 


_. Oxygen Therapy Regulators 

Oxygen Tents 

Oxygen Flowmeters 

Oxygen pipe line accessories 


Oxygen Humidifiers 

Vacuum Regulators 
Vacuum Bottles | 

Portable électric vacuum equipment 

- Vacuum pipe line accessories 

_ Inhalators 

Resuscitators 

Manifolds 


KEEP YOUR 
THERAPY APPARATUS EQUIVALENT 
TO YOUR THERAPY SERVICE — 


BY UTILIZING THE EXPERIENCE 
AND FACILITIES OFFERED BY... 


« OXYGEN APPARATUS SPECIALISTS 


COMMODORE 4-3794 
11327 S. WALLACE ST. CHICAGO 28. ILL. 
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New Equipment 

Portable Oxygen Kit. The O.E.M. 
Emergen-Ox is a small emergency oxy- 
gen kit intended for use by cardiacs, 
asthmatics, doctors and industrial clinics. 
Including the carrying case the kit weighs 


approximately 9 Ibs. and is about the size 
of an ordinary briefcase. It contains two 
small cylinders, with a total of 112 liters 
of oxygen, a regulator, a filling adaptor, 
and a mask. 


INHALATION 
THERAPY 
CHICAGO 


AAMED, INC. 


Say “Ah...Med” 
RENTS & SELLS 
404 Lake St. 


Oak Park, Illinois 
- VI 8-6300 


MORE DATA... 


. can be obtained by mailing 
this coupon to “Inhalation Ther- 
apy,’ Room 904, 332 So. Michigan 
Ave., Chicago 4, Ill. 


Be ik 
Please send data on item checked 
to: 

Name 
Firm 


Liter flow rate is adjustable and the 
kit can be used to administer oxygen for 
as long as twenty-five minutes while wait- 
ing for larger equipment to arrive or 
while transporting a patient to a hospital. 

No. 211 


Respirator Nebulizer 


To provide aerosols for the respirator 
patient using positive pressure, the 
Mistogen Nebulizer shown adapts to 
the Bennett positive pressure respira- 
tor attachment as illustrated. Selective 
nebulization is said to be instantly 
available and there is no need for use 
of the hand bulb type of nebulizer in 
the area of the tracheotomized airway. 

No. 212 
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the best 

regulated 
Hospitals 
use... 


regulators 


Use a LIQUID precision-built regulator 
with any of the complete line of Red Diamond 
anesthesia, resuscitating or therapeutic gases. 
Be secure in the certainty that you have the 
very finest that is available. | 
NEW CATALOG covers the full line of LIQUID 


Oxygen Therapy and Endotracheal Equipment. 
Write for your complimentary copy today. 


MEDICAL GAS DIVISION 


THE LI UID CARBONIC CORPORATION 
3100 South Kedzie Avenue ® Chicago 23, Illinois 


Branches and Dealers in Principal Cities ©@ In Canada: IMPERIAL OXYGEN LTD., Montreal 


LIQUID also produces famous 
RED DIAMOND Medical Gases. 
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ABSTRACTS 


_ “Histochemical Study of Pulmonary is coming from within, it is somewhat 
Hyaline Membrane,” by F. Duran-Jorda, futile to try to dissolve the pulmonary 
et al, in Arch Dis Childhood 31:113 hyaline membrane with “medicated mists” 
(Apr 56). —like “trying to cure faucial diphtheria 
by scraping the membrane off the throat.” 


These British investigators have felt 
that pulmonary hyaline membrane _ is | 
not caused by aspiration of amniotic fluid, ; “Pulmonary Function Tests and their 
and have set about proving it by showing Clinical Application,” by C. R. Woolf 
that (1) there is no hyaline substance in (Toronto Gen’l Hospital), a 


amniotic fluid, and (2) the pulmonary 
hyaline membrane is composed of blood Canad. M.A.]J., 75:1007 (Dec. 15, 1956). 


substances. This strengthens the theory Dr. Woolf divides respiratory function 
of endogenous etiology of the membrane into five categories: ventilation, distribu- 
—i.e., that it arises from exudation. Some __ tion of gas, diffusion of gas into pulmo- 
investigators link this with hemorrhagic nary circulation, pulmonary circulation 
pneumonia of the newborn and say that perfusion of alveoli, work and. mechanics 
they differ only in degree. It is postu- of breathing. Each of these can be tested, 
lated that these are really manifestations but some only by complex processes re- 
of left ventricular failure. quiring expensive equipment and _ spe- 

The fact that high oxygen tensions can cially trained personnel. These are not 
cause the same symptoms in adults is resorted to except in cardiopulmonary 
referred to, but the connection between research centers. There is such wide vari- 
this and giving these infants O. therapy ation—of the order of plus or minus 20% 
is not touched on at all. of the average value—among normal indi- 

What they do say, though, is that since viduals of the same age, sex and physical 


' this is not aspirated amniotic fluid and characteristics, that a test must show very 


OXYGEN /MMEDIATELY AVAILABLE 


No Dangerous Delays when Using the 


Whstern Resuscitator & Inhalator | 
, The Ideal Emergency Equipment. 
/ Check These Features: 
Oxygen Supply Always on Hand . . . uses thumb size cylinders. 


Can be Loaded in Readiness . . . requiring twist of wrist to 
release 6 liters of oxygen. . 


Additional Cylinders can be Released —_ in use, making 
supply adequate. 


Always Sure to Perform . . . no mechanism to deteriorate. 


Low Cost... Light Weight (only two pounds with cylinders). 


Ideal for Emergency Room, Each Nurses’ Station. 
Complete unit $89.50 _CAN ALSO BE SELF-ADMINISTERED 
ore cylinders (24) .$ 6.60 | by Home Cardiac or Asthmatic Patient. 


CONTINENTAL HOSPITAL SERVICE INC. 


18624 Detroit Avenue, Cleveland 7, Ohio 
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Bottles of 60 cc. for intermittent and 
| 500 cc. for continuous nebulization 


Illustrated brochure 
‘*Alevaire Mucolytic Detergent Aerosol’ 
, available on request. 
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marked deviation from expected values 
before it can be reasonably assumed that 
anything is wrong. Further, the tests can 
only reveal altered function, and cannot 
give a specific diagnosis. Notwithstanding 
these limitations, they are a very valu- 
able addition to the diagnostician’s arma- 
mentarium. 


“Aerosol Therapy in the Practice of 
Allergy,” by Samuel J. Prigal, M.D., 
F.A.C.P., in N.Y. State J. Med. 56:910, 
1956. 


This is an excellent review of aerosols, 


considering their nature, the rationale of . 


using them, different ways of producing 


them and conducting them to where they | 


can be breathed without loss of the par- 
‘ticles en route, etc. It deals with differ- 
ent sorts of apparatus available, sub- 
stances to be used as vehicles for the 
aerosolized agent to prevent its evapora- 
tion or deposition before reaching the 
bronchioles or alveoli, and ways of saving 
the aerosol—i.e., limiting its production 
to the time during which patient is in- 


haling. There ‘iis then a classification of 


the aerosols into bronchodilators, anti- 
biotics and mucolytics, with discussion of 
each type. 

The article concludes with a particu- 
larly good treatment of the limitations 
and abuses of aerosol therapy. Among 
other common faults found, he mentioned 
the employment of inadequate apparatus 
and of materials in too concentrated 
solutions. 


“Mechanical Treatment of Pulmonary 
Failure,” by John E. Affeldt, et al, in 
Post Graduate Medicine 19:550 (June 
56) 


These authors evaluate the pulmonary 
failure arising in connection with myas- 
thenia gravis, polio, scleroderma, asthma, 
emphysema and thoracoplasty. 

They feel the definitive treatment for 
all of these cases is tracheotomy plus full 
tank respirator. This is, of course, some- 
what radical in the opinion of more con- 
servative workers, but they present evi- 


dence of very good results. The article 


has very illuminating illustrations. 
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The Strength 

Metal 
Where You 

Need It! 


E... your oxygen flowmeters, you 
have the right to expect years of rugged 
service—without maintenance or delicate 
handling. 


Puritan’s handsome, chrome plated metal 
body shields the plastic calibrated flow 
tube from damage and assures the neces- 
sary strength required by daily use. 


In Puritan Flowmeters, this time-tested 

design principle is combined with such 

unexcelled performance characteristics 

as: 

..- flow accuracy unaffected by back 
pressure. 


. .. usable with every type of 
ing equipment. 


. .. dependable readings under all condi- 
tions. 


... easy to read and adjust. | 


...usable with Regulators or Piping 
Systems. 


You Pay 
No More for the 


Very Best When You 
a Insist on the = 


PURITAN 
PRESSURE COMPENSATED 
FLOWMETER 


Kear 
uritan 


COMPRESSED GAS CORPORATION 
SINCE 1913 


KANSAS CITY 8, MO. 


PRODUCERS OF MEDICAL GASES 
AND GAS THERAPY EQUIPMENT 
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INHALATION THERAPISTS BULK RATE 
| Room 904, 332 South Michigan | U. S. Postage 
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3 Permit No. 1156 
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EMERSON IPPB 


Respiration Assistor 


COMPRESSOR MODEL 
Needs NO OXYGEN and offers great economy 
for hospital, office, or home use. 
TANK MQDEL 
Mixes air’ with oxygen. Flows rapidly, exhales 
freely. Cleans easily. 


Please write 


J. H. EMERSON COMPANY 
| : CAMBRIDGE 40, MASSACHUSETTS, U. S. A. ; 
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